Here we provide the unnormalized posterior densities for each model. Square brackets represent a probability mass or density function. Parameterizations for model likelihoods are provided first, followed by the factorization of the joint distribution, with explicit priors.
[β (µ) , α (µ) 
Negative binomial wildfire count model
We used the following parameterization of the negative binomial distribution:
where µ is the mean, and δ is a dispersion parameter.
The unnormalized posterior density of this model is:
Zero-inflated Poisson wildfire count model
We used the following parameterization of the zero-inflated Poisson distribution:
where µ is the Poisson mean, and 1 − π is the probability of an extra zero.
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Zero-inflated negative binomial wildfire count model
We used the following parameterization of the zero-inflated negative binomial distribution:
where µ is the negative binomial mean, δ is the negative binomial dispersion, and , and 1 − π is the probability of an extra zero.
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Inv-Gamma(c 2 m |2.5, 10) × Normal + (τ m |0, 5 2 ).
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Generalized Pareto/Lomax burned area model
We used the following parameterization of the GPD/Lomax distribution:
where κ is a shape parameter and σ is a scale parameter.
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Tapered Pareto burned area model
We used the following parameterization of the tapered Pareto distribution:
where κ is a shape parameter and ν a taper parameter.
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Lognormal burned area model
We used the following parameterization of the lognormal distribution:
where µ and σ are location and scale parameters, respectively.
10/12
Gamma burned area model
We used the following parameterization of the gamma distribution:
where κ is a shape parameter and σ a scale parameter.
2 ) × Inv-Gamma(c 2 |2.5, 10) × Normal + (τ |0, 5 2 )× Normal + (κ|0, 5 2 ) × Beta(η|1, 1) × Normal + (σ (φ) |0, 1 2 ).
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Weibull burned area model
We used the following parameterization of the Weibull distribution:
The unnormalized posterior density of this model is: 
